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At the Germania Works (Utah)* the first matte used to run about 10 per cent, weight of the charge, ranging from 8 to 10 per cent. Cu, and on an average 15 per cent. Pb ; it was roasted and returned to the ore charge till it reached 15 to 20 per cent. Cu. It was then roasted aud concentrated in. separate furnaces with siliceous copper ores, producing a second matte with about 40 per cent, of copper, which was sold to copper smelters.
The usual practice nowadays is to smelt roasted matte separately from the ordinary ore charge whenever it contains 10 to 12 per cent, copper or over. Besides the roasted matte, the charge consists of all the siliceous-coppery ores available (up to the fluxing capacity of the oxidised iron in the matte), and pot-shells and similar foul slag from the ore furnace. The silver contents of the ores added to the charge are kept as low as possible, inasmuch as the separation of silver from copper is comparatively costly, and only 95 per cent, of the silver present in high-grade matte is paid for by copper refiners, besides which the collection of silver by high-grade matte is not as perfect as in the ore- furnace. Gold, on the other hand, being perfectly collected by matte and easily recovered from the product, it is advisable to add siliceous gold ores to the matte-concentration furnace to the extent of the fluxing capacity of the matte.
The furnace used for concentration-smelting of roasted matte is usually an ordinary lead furnace, the crucible of which has been filled with well-rammed brasque. At some works the bottom of the furnace is left inclined, either from end to end or from both ends towards the centre, a slag taphole being fixed at the highest point, and another taphole at the lowest point, through which matte and lead are tapped off at intervals to settle in ordinary slag pots. At other works the whole contents of the furnace are allowed to run out into a forehearth as in copper smelting, the forehearth being provided with at least two tapholes in addition to the overflow slag spout, so as to draw off the molten products separately. Even in the former case, when most of the matte settles inside the furnace and is drawn of! through its own taphole, it is good practice to provide a forehearth to receive the overflow slag in order to settle out any shots mechanically carried away.
Still another method of handling the products of concentration-smelting is that in use at San Luis Potosi (Mex.),f where a taphole at the side of the furnace serves for lead, while matte and slag overflow together into an Orford type forehearth, which acts like that shown in Figs. 155 to 157, but is rectangular instead of L-shaped. The matte compartment is about one-fourth the size of that from which the slag overflows, and continuous flows are maintained of both matte and slag
The slags made in concentration-smelting are much more ferruginous than those from ore smelting; average figures may be from 30 to 33 per cent. Si02, 40 to 50 per cent. FeO, and 10 to 15 per cent. CaO.
A high percentage of fuel is necessary in order to get good reduction; for example, 15 or 16 per cent, as against 11 to 13 per cent, required by the ordinary ore charge.
It is further worthy of note that the slag obtained by smelting roasted
matte with siliceous ores, although low enough in silver, is usually higher
in lead than an ordinary ore slag.   Analysis invariably reveals the presence
of Fe203 in these matte slags, and it has been suggested that the oxides of
* Private Notes, 1897.                     .f Ibid., 1902.                '..,..      ,    .